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The impact of the 1992 Cable Act on
household demand and welfare

Gregory S. Crawford*

I measure the benefit to households of the 1992 Cable Act in light of strategic responses
by cable systems to the regulations mandated by the act. A discrete-choice differentiated-
product model of household demand for all offered cable television services forms the
basis of the analysis. Aggregation over households and service combinations to the
level of the data permits estimation on a cross-section of cable markets from before
and afier the act. The results indicate that while the regulations mandated price re-
ductions of 10—17% for cable services, observed svstem responses yielded no change
in household welfare. Post-act changes in cable prices are responsibie for most of the
difference.

1. Introduction

® Between November 1986 and April 1991 cable television prices increased dra-
matically, rising 56% in nominal and 24% in real terms (GAQ, 1991). Concerned that
this reflected market power by monopoly cable systems, in October 1992 Congress
passed the 1992 Cable Act, the purpose of which was **to provide in¢reased consumer
protection . . . in cable television markets” (Cable Act, 1992). In April 1993 the Federal
Communications Commission (FCC) capped the per-channel prices that systems could
charge for most types of cable service. The agency estimated that cable prices would
fall by 10% from September 1992 levels, yielding annual savings to U.S. households
of over $1 billion (FCC, 1993).

The FCC soon found, however, that not only had these gains failed to materialize,
for nearly one-third of cable subscribers the average cable bill had increased. Many
systems had introduced new, unregulated services and moved popular programming
networks to those services; others had reallocated their portfolio of programming across
all services (FCC, 1994a; Hazlett and Spitzer, 1997).! In February 1994 the FCC there-
fore imposed an additional 7% rate reduction. Subsequent revisions in FCC policy,
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however. loosened rate controls.? The Telecommunications Act of 1996 then phased
out regulation on all but the lowest level of cable service after March 1999. Rising
cable prices are again prompiing lawmakers to consider regulation (FCC, 1997b; Yang.,
Grover, and Brull, 1998).

The general merit or price regulation in cable television is very much in doubt.
Systems choose not only prices, but also the services to offer and the programming to
provide on those services. Under price regulation, systems have an incentive to modify
these offerings. The theoretical literature suggests that this could include service un-
bundling to evade the regulations (e.g., Cors, 1995) or changing the program mix to
distort the quality of regulated services {e.g., Besanko, Donnenfeld, and White, 1988).
The response of systems to the initial rate regulations suggests that both might have
occurred.?

The purpose of this article is to measure the impact of the 1992 Cable Act on
household demand and welfare in cable television markets. 1 introduce a model of
demand for cable services that accommodates changes in cable prices as well as chang-
es in the set of services offered and in the programming offered on those services.
This extends models of cable demand estimated by Mayo and Otsuka (1991), Rubi-
novitz (1993), and Crandall and Furtchgott-Roth (1996). These works focus either on
basic cable service or basic and an aggregate of other cable services. As the number
of services offered by systems has grown, and as systems have changed the set of
services in response to the Cable Act, such aggregation is unsatisfactory. Instead. I
estimate demand for each service offered in a market by a cable system.

I specify and estimate a discrete-choice differentiated-product model of demand
designed to reflect the nature of houschold decision making in cable markets. Given
the set of services offered, households select one of the available combinations of those
services. Tastes for each offered service depend on the particular programming offered.
Demand for any service then depends on tastes for the actual programming provided
at the price charged.

As a consequence, my model can measure household benefits from changes in the
services, programming, and prices charged by cable systems in response to the Cable
Act. As systems introduced new services in response to the act, the set of services—
and thus the set of combinations of those services—available to households grew. My
model accommodates this growth by extending the household choice set. As systems
shifted programming to new services or, more generally, changed the mix of program-
ming on any service, the benefits to households from those services changed, and my
model can track that change. By focusing on the actual programming provided on each
offered service, my model can differentiate between relatively more and less valuable
portfolios of programming.

The principal source of data used in this article is the Television and Cable Fact-
book, a cable industry reference. The Facrbook conducts detailed annual surveys of
the population of U.S. cable systems. I empioy information on the price, programming,
and subscribers to each service provided by each of these systems at two points in
time. The sampling dates chosen, February 1992 and August 1995, predate and follow
the September 1993 implementation of the Cable Act. I examine the 344 systems
present in both samples.

2 In particular, the going-forward rules announced in November 1994 and **social contracts™ with large
operators reached throughout 1995 permitted systems considerable pricing flexibility.

* For example, the public affairs network C-SPAN was dropped by systems passing 4.2 million homes
as a result of the act, while QVC, the leading home shopping network, was added by 24% of all systems
(Ferguson, 1994; Television Digest, 1991; Television Digest, 1996).
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I identify household tastes for cable services from aggregate market shares in a
cross-section of markets. This requires an assumption on the distribution of unobserved
household tastes in each market. In the case of the dataset above. however, further
aggregation is required: while households select among all combinations of cable ser-
vices, only the information about each individual service is available in the data. Al-
though this is accommodated by adding, for example, the predicted market share for
ail choices containing HBO to yieid an aggregate HBO market share, it restricts the
use of general distributions of unobserved tastes. 1 therefore specify a multinomial logit
demand system and assess the robustess of the specification. 1 also consider the merits
of altemnative approaches.

Following Berry (1994), I solve for the econometric error implied by the demand
system, specify population moment conditions, and estimate by generalized method of
moments; cost shifters provide instruments for price. I focus on two outputs of the
estimation. First, 1 look at the expected willingness-to-pay (WTP) of individual program
networks. By determining how much more valuable ESPN is compared to MTV, or
CBS, or HBO, I can quantify mean househoid benefits from changes in cable services
and programming portfolios. Second, I assess aggregate houschold benefits from the
Cable Act. I evaluate the actual welfare gain to houscholds from the act, measured by
the expected equivalent variation of observed changes in cable choice sets, and a bench-
mark welfare gain had systems implemented the act’s mandated price reductions and
not modified their services or programming.

The estimation results indicate that many of the most popular programming net-
works offered by systems are also the most valuable: expected WTP is $5.50 for ESPN
and $6.41 for HBO. Fer all programming types, expected WTP for networks varies
widely, underlining the importance of treating each separately in a model of cable
demand. With respect to the Cable Act, while regulations mandated price reductions
of 10-17% for cable services, observed system responses yielded no change in house-
hold welfare. Post-act changes in cable prices are responsible for most of the difference.
This suggests that the product and price responses of systems to cable regulation are
important.

The article proceeds as follows. Section 2 defines contemporary cable television
service, and Section 3 describes the implementation and effects on cable services,
programming, and prices of the 1992 Cable Act in the sample of cable systems con-
sidered here. Section 4 then introduces the mode! of demand, foliowed in Section 5
by a discussion of identification and a description of the estimation procedure. Section
6 presents the empirical specification and results, and Section 7 measures the benefits
of the Cable Act. Section 8 concludes.

2. Cable television service: an overview

8 Cable television systems select a portfolio of programming networks, bundie them
into one or more services, and offer these services 10 households in local, geographi-
cally separate, monopoly cable markets. This section briefly defines the types of pro-
gramming and services common to all cable systems and describes the typical
allocation of programming to services.

Cable systems offer three principal types of networks. Broadcast networks are
television signals broadcast in the local cable market and then collected and retrans-
mitted by cable systems. Examples include the major, national broadcast networks—
ABC, CBS, NBC, and Fox—as well as public and independent television stations.
Cable networks are advertising-supported general and special-interest networks distrib-
uted nationally to systems via satellite, such as MTV, CNN, and ESPN. Premium
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networks are advertising-free entertainment networks, typically offering fuil-length fea-
ture films, such as HBO and Showtime.

Broadcast and cable networks have historically been bundled by cable systems and
offered as “basic service,”” while premium networks have typically been separated into
individual services and suid as “‘premium service(s).”” Some systems, however, elect
to split basic service and instead offer some portion of their cable networks as “ex-
panded basic services.”

Despite the presence of scparate expanded basic and premium services, households
are not permitted to buy them directly. They are first required to purchase basic service.
This practice is known in the economic literature as a tving requirement (¢.g., Whinston,
1990). An often-ignered aspect of the cable purchase decision, it is naturally accom-
modated by the model specified in this articie.

3. The 1992 Cable Act: implementation and effects

®m  Prior to 1984, cable prices were regulated according to terms reached with the
local municipality or regulatory body in a system’s franchise arca. The 1984 Cable
Act, however, annulled these regulations for 97% of all cable systems (GAO, 1991).
As described earlier, prices increased dramatically over the next eight years.

O Implementation of the Act. The principal purpose of the 1992 Cable Act was to
limit cable prices for most types of cable service.* In April 1993, the FCC established
a price cap for the rates charged by systems for all basic and expanded basic services.
Unbundled or a-la-carte programming, including premium services, were specifically
excluded from the regulations. Jurisdiction was shared by the local municipal franchise
authority and the FCC.

Regulated systems were mandated to compare their September 1992 prices to a
benchmark charged by those systems facing *‘effective competition.’’s This benchmark
varied with the subscribers, channels, and cable networks provided. If their prices
exceeded the benchmark, systems were required to reduce them to the benchmark or
by 10%, whichever required a smaller adjustient. On reconsideration of the rate rules
in February 1994, the FCC issued a new rule that reduced all basic cable rates by 17%
(FCC, 1994b).

g Effects of the Act. Dara. To assess the effects of the Cable Act, I compiled a
market-level dataset on a panel of U.S. cable systems. The primary source of data for
these systems is Warren Publishing’s Television and Cable Factbook Directory of Cable
Systems database. The data for this article consists of two draws from this database.
The first sample was drawn in February 1992, prior to both the September 1993 im-
plementation of the act and the October 1992 passage of the legislation itself. The
second sample was drawn in August 1995 To distinguish between these samples, 1
refer to the sample drawn in 1992 as “the pre-act samplie™ and to the sample drawn
in 1995 as “‘the post-act sample.”

* The 1992 Cable Act also imposed musi-carry and retransmission consent regulations. These permitted
broadcasters to demand either carmiage on local cable systems (i.c., must-carry) or payment for carriage
(retransmission consent). Many systems compensated broadcasters under retransmission consent with carriage
agreements for broadcaster-affiliated cable networks. Johnson {1994) and Crandall and Furchtgortt-Roth (1996)
summarize the implementation of these and the other portions of the Cable Act.

s *Effective competition” was defined in the statute as satisfying onc of (a) local competition, (b) small
market share, or {c} municipal ownership (FCC. 1993).
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To be included in the analysis, complete and accurate information on all cable
services was required. Missing information on prices. quantities. and reporting dates,
among other requirements. yielded 1,460 observations from the pre-act sampie and
1.105 from the post-act sample. 344 systems were present in both samples and form
the basis of the analysis

Since so many systems were eliminated from the sample. 1 compared the charac-
teristics of the systems in the sample to their counterparts in the population. While the
systems included in the analysis are considerably smaller than their population coun-
terparts, their prices and penetration rates are quite comparable. In general, it appears
that large, urban systems have been eliminated from the sample. Controlling for channel
capacity, system size is unlikely to affect the demand for cable; differences in tastes
across markets might do so, however, and are controlied for in the econometric spec-
ification. See the Appendix for a detailed description of the data preparation and further
detail on this issue.

Summary statistics. Tables 1 and 2 report summary statistics for the two sample pe-
riods. In summarizing the programming provided by systems, it is important to distin-
guish between more and less popular networks. I therefore disaggregate networks into
groups according to the size of their potential audience. The top 20 cable networks and
the top 5 premium networks available as of December 1992 are listed in Table 3.

Table 1 shows that cable prices did not fall as mandated by the Cable Act.® The
price of basic service for the systems in the sample increased 1.5% on average, from
$16.82 to $17.07, and the total price of all basic and expanded basic services increased
£.7%." The provision of expanded basic services increased considerably as well: while
only 1.7% (6) elected to offer expanded basic services at all in 1992, by 1995 over
17% (60) did. Of these, nearly half (27) offered two expanded basic services.

Of course, the programming provided on cable services also increased. Despite
the new must-carry regulations, the average number of broadcast networks carried on
cable grew only 4.6%, from 5.52 to 5.77. The average number of cable networks carried
increased 18.0%, an increase made possible due to an increase in average channel
capacity. Most of these additions were devoted to relatively popular programming: on
average, 1.47, or 69%, went to the carriage of previously unavailable top-20 networks.

As the regulations permitted system price adjustments due to expanded program
offerings, it is useful to examine prices on a per-channel basis in order to assess price
changes. Prices per channel for basic service declined, but only by 2.2% (from $.59
to $.58), while prices per channel for all basic services increased by 6.5%. Despite the
aggregate price increases, the average market share of basic service increased slightly,
from 63.9% to 66.3%.

The impact of new services. The summary statistics presented in Table 1 mask impor-
tant differences between systems that did and did not introduce new expanded basic
services, Table 2 describes these differences in greater detail. Table 2 suggests that
systemns that introduced new expanded basic services also raised prices. The price of
all basic services increased 4.0%, from $16.79 to $17.47, for systems that did not
introduce new services. In contrast, the price increased 30.8% for systems that did.

S 1n all wables, prices have been deflaed to Scprember 1992 dollars, as the intent of the regulations was
to reduce real cable prices.

7 The tables report monthly charges for cable programming and, duc to data limitations, do not include
charges for cable equipment. Furthermore, price incrcases may reflect increases in programming costs. As
the Cable Act reduced eguipment charges to subscribers (FCC, 1997a) and permitted cost pass-through. its
beneficial effects may be understated.
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TABLE 1 Pre-Act end Post-Act Sample Statistics
Yariable Pre-Act Post-Act
Prices
P, $16.82 $17.07
(2.48) (3.22)
Praw * Puuppanct ™ Plap sasicz 51695 $18.42
(1.83) (3.68)
Services offered
Any expanded basic services 1.7% 17.4%
One expanded basic service 1.5% 9.6%
Two expanded basic services 3% 7.8%
Total services 3.19 3.42
{1.42) (1.78)
Channel capacity 32.66 35.66
(8.44) (10.91)
Broadcast programming networks
Availabie over-the-air 2.54 2.45
(1.26) (1.28)
Available on cable 552 577
(2.21) (2.37)
Cable programming networks
Top-5 cable programming networks 4.30 446
(.94) (.76)
Top-20 cable programming networks 9.75 11.22
{4.064) {4.10)
Total cable programming networks 11.82 13.95
(5.06) (5.65)
Premium programming networks
Total premium programming networks 217 2.17
Prices per channel
P panc PET Channel $.59 $£.58
(.25 (.22)
Praic * Prpaaver + Prop gasca Per channel $.59 $.63
(.21) (23)
Market shares
LE™ 63.9% 66.3%
(.16} (-14)

Standard errors in parentheses.
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TABLE 2 Pre-Act and Post-Act Sample Statistics by Decision to Add Expanded Basic Services
Systems Not Adding Systems Adding
Expanded Basic Services Expanded Basic Services
Variable Pre-Act Post-Act Pre-Act Post-Act
Prices
Poaue $16.64 $17.36 $17.74 315.62
(2.43) (2.90) (2.53) (4.27)
Paone = Popsuer = Pap tasiez $16.79 517.47 $17.74 $23.21
(2.53) (2.88) (2.53) {3.59)

Cable programming netwaorks

Basic service

Top-5 cable programming networks 4.21 4.43 4.49 1.82
(1.02) {.75) (.94) (1.07)
Total cable programming networks 10.64 12.68 16.53 10.39
(4.34) (5.08) (5.83) (4.76)

All basic services

Top-5 cable programming networks 4.26 444 4.49 4.51
(.96) (.75} (.54) (.81)

Total cable programming networks 10.89 12.71 16.53 19.74
(4.35) (4.44) (5.83) (4.44)

Standard errors in parentheses.

Furthermore, this difference cannot be attributed to differences in the quantity or quality
of added programming. Systems that introduced new services increascd the number of
cable networks on any basic service by 19.4%, from 16.53 to 19.74, but systems that
did not introduce new services provided a comparable 16.7% increase. Among top-3
nerworks, systems that did not introduce new services made relative gains, increasing
these offerings by 4.2% as compared to .2% for systems that did introduce new ser-
vices.

These results are suggestive of the strategy employed by some systems to respond
to the new regulations. Systems creating new services and moving or adding program-
ming to those services were able to lower prices for basic service, from $17.74 to0
$15.62 on average, but also lower the number and quality of programming provided
there, from 16.53 to 10.39 cable networks and 4.49 1o 1.82 top-5 networks. With many
popular programming networks included, market shares for the new services were
high.? Most households bought all new services offered, and the effect was to increase
household cable bills.

Some caution, however, is warranted. There is considerable heterogeneity in cable
service across markets, and none of the reported differences are statistically signifi-
cantly different from zero. Furthermore, grouping networks by audience reach only
superficially addresses the value of differcnt networks. In any case, such comparisons
cannot quantify the benefits to households from these changes. To do so requires a

¥ On average, 94.3% and 91.2% of houscholds buying basic service atso bought the one or two available
expanded basic services.
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TABLE 3 Top Programming Networks Ranked by Total
National Subscribers: December 1992
Subs
Rank Nemwork (millions)
Cable Programming Networks
1 ESPN 61.4
2 Cable News Network (CNN) 61.2
3 WTBS 60.0
4 USA Network 60.0
5 The Discovery Channel 59.0
6 Nickelodeon/Nick at Nite 58.7
7 The Nashville Network (TNN) 58.5
] TNT 583
9 MTV: Music Television 573
10 The Family Channel 572
11 C-SPAN-1 56.9
12 Lifetime Television 56.7
13 Ans and Enteruainment (A&E) 56.1
14 The Weather Channel 53.3
15 Headline News (HNN) 514
16 CNBC 477
17 Video Hits One {VH-1) 471
18 QVC Network 4.5
19 American Movie Classics (AMC) 43.0
20 WGN 38.1
Premium Programming Networks
1 Home Box Office (HBO) 17.5
2 Showtime 79
3 The Disney Channel 71
4 Cinemax 6.3
5 The Movie Channel 29

Source; Waterman and Weiss (1993).
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model that can measure the benefit of multiple cable services and the programming

provided on them. The next section intreduces such a model.

4. A model of demand for cable television services

® My model of cable demand is designed to reflect as closely as possible the nature
of household decision making in cable markets. Two institutional characteristics are
the focus of the model. The first is accommodating heterogeneity in the number of
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services offered by systems. The second is accommodating heterogeneity in the pro-
gramming offered on those services. This is accomplished by specifying a household-
level model of demand for combinations of cable services with tastes for each
combination depending on the particular programming offered at the price charged.
Estimation requires aggivegaung over both houschelds and service combinations to ob-
tain market shares for each service observed in the data. Each of these compenents is
described in the subsections below. An example of the process matching the model to
the data is given in Figure 1.

T Household-level demand for combinations of cable services. Let S, enumerate
the set of services offered by the cable system in market n. As households must pur-
chase basic service to purchase any other cable services, let J,, the household choice
set, enumerate all possible combinations of the elements of S, that may be purchased
by households, including the option of not purchasing any cable services. The left half
of Figure 1 provides an example for a system offering three cable services.

Household demand for combinations of cable services fits in a class of recently
developed differentiated-product demand models (Berry, Levinsohn, and Pakes, 1995;
Bresnahan, Stern, and Trajtenberg, 1997; Nevo, forthcoming). As such, the underlying
theory is only briefly developed here. The interested reader should refer to Berry (1994)
for details.

Each choice in J, is characterized by a vector of attributes, (X,,. p;., £a), Where p,
stands for the price and (X,,, £,.) stand for observed and unobserved attributes of choice
j in market ». The parameterization of X, is critical to the accurate characterization of
household demand for cable television services. My maintained assumption is that
household tastes for cable services depend on the individual networks offered on those
services. Thus X, includes indicators of the networks offered on choicc j. As the
programming provided on any service combination may not exhaust all the relevant
dimensions of that choice, unobservable quality, £,, is also incorporated into the de-
mand model. This proxies for any of a host of idiosyncratic features of choice ; that

FIGURE 1

MODEL-TO-DATA MATCH FOR A CABLE SYSTEM OFFERING THREE SERVICES
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may affect demand.’ While not observed by the econometrician, £, is observed by both
households and firms, introducing price endogeneity into the demand specification.

An example helps clarify the houschold’s decision-making process. Suppose as in
Figure ! that a cable system offers three services: basic service, expanded basic service,
and HBO. Suppose further that subscription to basic permits reception of the major
broadcast networks, £ESPN, and CNN; subscription to expanded basic permits reception
of MTV. WTBS, and TNT; and subscription to HBO permits reception of only HBO.
The set of services offered to households, S,, is {basic, expanded basic, HBO}. Given
this set, households may choose one of five alternatives: {{no service}, {basic only},
{basic + expanded basic}, {basic + HBO}, or {basic + expanded basic + HBO}}.
This defines the choice set JJ,. Demand for each choice then depends on the program-
ming provided. For the choice {basic + HBO}, demand is driven by preferences for
the broadcast networks, ESPN, CNN, and HBQ; for the choice {basic + expanded},
demand is driven by preferences for the broadcast networks, ESPN, CNN, MTV,
WTBS, and TNT.

This framework provides several advantages in measuring changes in houschold
demand due to changes in the services, programming, and prices charged by cable
systems in response to the Cable Act. As systems introduced new services in response
to the act, the set of services—and thus the set of combinations of those services—
available to households grew. My model accommodates this growth by extending the
household choice set. As systems shifted programming tc new services of, more gen-
erally, changed the mix of programming on any service, the bencfits to households
from those services changed, and my model can track that change. By focusing on the
actual programming provided on each offered service, my model can differentiate be-
tween relatively more and less valuable portfolios of programming.

Estimation requires specifying a functional form for household preferences. 1 as-
sume that household i's utility for each service combination, j € J,. is given by

Uiyr = XJ’RB + “P,m + D:r‘Y + E;n + eijn = Sjn ‘x’jm Du! pjn! g}nle) + Euni (1)

where 8,(X,., D,. p f,-,,| ) stands for the mean utility to households in market » from
the selection of product j and &, represents the variation of household s idiosyncratic
wastes for product j around that mean. Since preferences for cable service may also
vary across markets, I incorporate a market-specific vector of demographic attributes,
D,, in the demand specification.’® The vector 8 = (a, 8', ¥')’t hen parameterizes mean
household marginal utility of income, marginal utility of programming networks, and
differences in tastes across markets arising from different demographic features of the
market. Demand by each houschold is given by the product j € J,, with the highest
utility.

O Aggregation across households and service combinations. I have specified a
model of household demand for combinations of cable services. The data, however,
provide market shares for each of the individual services provided by the system. 1
must therefore aggregate across both households and service combinations in order to
identify the structure of tastes for cable service from the available data.

* Examples include idiosyncratic features of the local geography that inhibit the reception of broadcast
signals, channel position, or utility of nerworks not included in X,,.

19 A more general specification would permit preferences to vary with household demographics, D, as
in Davis (2000). | assume that all households have demographic characteristics equal to the mean in market
n; deviations from this mean are captured in ¢,
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Aggregation across households reguires an assumption about the distribution of
idiosyncratic 1astes, €,,, in each market. The market share of each product w,, is then
determined by the set of tastes in the population such that product, is preferred to all
others (Berry, Levinsohn, and Pakes, 1995). Aggregation across service combinations
requires no distributionai sssumptions; the market share of each service, w,, is simply
the sum of the market shares of each combination of services, w,, that contain service
5. The right side of Figure 1 demonstrates this process for the cable system offering
three services.

I assume that €, is continuously distributed within markets according to 2 type 1
extreme value distribution, yielding familiar multinomial logit market shares:

1 ebm
Wn»(Xm Dum 5.19) = W]"(X,,. Dnopm §nta) =,
PL etin

where 0 indexes the purchase of no cable service, j indexes the elements of J,, and
the utility of the outside good has been normalized to zero. Market shares for service
s are then

L
WX Danpn E1O) = 5 W= O -E-e-;,— 2)

JconrL.s Joonts

where j cont.s is defined to be those choices j € J,, containing each service, s € §,,
and w, is the market share for service s.

Alternative specifications. Recent research has demonstrated that it is desirable to per-
mit a general distribution of unobserved household tastes when estimating a differen-
tiated-product demand system on aggregate data (e.g., Berry, Levinsohn, and Pakes,
1998; Petrin, 1999). Berry (1994) outlines a procedure applicable to a wide variety of
distributional assumptions on €,,. This procedure has been used to estimate more gen-
eral models of differentiated product demand than that considered here (e.g., Berry,
Levinsohn, and Pakes, 1995; Bresnahan, Stern, and Trajtenberg, 1997; Nevo, forthcom-
ing}.

I do not specify a more general model, as this procedure fails in the case of the
aggregation over choices described above. The sufficient condition for the contraction
mapping underpinning the Berry algorithm exploits the weak substitutability of market
share functions for mutually exclusive and exhaustive choice sets. Market share func-
tions for choice aggregates, however, may actually be complements.!! T must therefore
employ alternative solution techniques for the system of nonlinear equations defined
by the market share functions; this is a topic of ongoing research (Coppejans and
Crawford, 1999). I therefore pursue the specification outlined above and consider the
implications of this assumption when discussing the results.

5. Estimation

® This section briefly describes my estimation strategy. Following Berry (1994),
estimation requires inverting the market share system defined in (2) to obtain £ as a

1 For example, the market share for one service (¢.g., HBO) contains choices contzining other services
(e.g.. expanded basic).
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function of observables and parameters. 1 assume that a set of moment conditions
involving ¢ are satisfied at the true population paramectcr values. The sample analogs
to these moment conditions are obtained by multiplying £ by a set of exogenous in-
struments in each market and aggregating across markets; parameter estimates are ob-
tained via the generalizcc method of moments. An informal discussion of identification
concludes.

O Model solution. The framework above ensurcs that the number of demand equa-
tions in each market is equal to the number of services offered by the system in that
market. I also assume that the utility to any combination of services equals the sum of
the utilities to each service in the combination, ensuring that £ is the same dimension
as well.i Together, these assumptions permit treating each service, s, as the unit of
analysis in the model of demand.

The independence of €, across alternatives implies that incremental household
utility from any service excepr basic is independent of the other services they choose
to purchase. The estimating equation for the service therefore has the familiar logit
log-ratio form

log(w,,/ws,) = X, B+ ap, + £, s#b, 3)

where 5 = b indexes the services, s, offered in the market excluding basic service, b,
w,, is the market share for cable service 5. and wy, = w,, —~ W,

The requirement tying the purchase of basic to other cable services induces a
slightly modified estimating equation for basic service:

Log(Wyr/wo,) — 2 [1 + log(w,,/ws,)] = X},8 + D)y + apy, + bune %)
LY.l

where b indexes basic service and 0 indexes no cable service. The additional term on
the left-hand side equals the option value of purchasing the other services, s # b, given
the purchase of basic service, Subtracting this option value yields the utility from basic
service alone.

O Moment conditions and estimation. The maintained assumption in this article is
that at the population parameter value, 6, the unobserved demand errors, §,,, have zero
means conditional on observed product characteristics, X,,. demographic vanables, D,.
and cost shifiers, W, or

E[fjn(BD)IX.rm D,,,, W.] = {.

Note that this assumes variables that shift marginal cost across markets, W,, pro-
vide instruments for price in the demand equations while the programming provided

on each service, X,,, and demand shifters, D,. serve as their own instruments.”

12 This obtains with additive separability of utility across services. Thus it excludes complementarity
or substitutability of networks across bundles independent of that induced by assumptions on ¢,,. The validity
of this assumption is a topic of ongoing research.

t3 Although common, the exogeneity assumption is most problematic for X,. Instrumenting for every
clement of X, is infeasible, however, due to a lack of instruments for the number of networks considered in
the model. Developing techniques to relax such assurnptions is an important area of future research.
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The sample analogs to the population moment conditions above are given as fol-
lows. Let £(#) be the vector of demand errors and Z, = (X,, D, W) the matrix of
instruments for services. Then Z!£,(6) are the moment conditions for equations. Let
Z'§9) be the stacked vector of moment conditions for the whole system. The GMM
estimator solves for the # that sets these moments as close to 2zero as possible. The
optimal weighting mamx is given by the inverse of the expected variance-covariance
matrix of the orthogonality conditions, denoted £ = var(Z'§). Then the estimated pa-
rameters solve

§ = argmin £(6)'Z 2-'Z'§(6).

Under the assumptions above, minimizing this objective function with respect to
the parameters # yields consistent, asymptotically normal estimates of all the parameters
in the model. The reported standard errors allow for both possible heteroskedasticity
as well as arbitrary correlation in the demand errors across services.

O Identification. Variation in market shares for services corresponding to variation
in the observed characteristics of those services identifies the parameter vector, 6. Two
types of parameters merit additional discussion, however. First, as most networks on
cable are offered in bundies, the identification of the marginal utility of networks, 8,
is discussed. Second, as prices are endogenous, the identification of the marginal utility
of income, a, is discussed.

The identification of tastes for bundled preducts is complicated by the commin-
gling of their distinct effects in each bundle. Identification therefore comes from two
sources. First, systems differ in the portfolio of programming they offer to householids.
As a tesult, variation in market shares for services corresponding to variation in net-
work carriage on those services identifies the marginal utility to networks, albeit more
weakly than in the absence of bundling. In the extreme case that all systems carry a
given network, however, it could not be identified in this way. Identification also arises
from variation in the allocation of programming to different services. If some systems
offer a given network on expanded basic service, while others offer it on basic service,
its presence in the former markets permits price-portfolio comparisons of expanded
basic services across markets, which identifies its effect.

Tabie 4 presents evidence of carriage patterns from the post-act sample to address
this issue. The first column suggests that carriage does vary across networks, but few
systems do not carry the most popular networks. The remaining columns indicate that
there is variation in the allocation of these networks among offered services. This
provides the information needed to accurately identify their effects.

Identification of the marginal utility of income requires instrumenting for price in
the estimating equations. Instruments come from the supply side of the market. The
cost of providing cable services is assumed to consist of a (large) fixed cost and a
{small) marginal cost (Mayo and Otsuka, 1991; Rubinovitz, 1993), The primary inputs
into marginal costs are administrative (billing) and programming costs (Rubinovitz,
1993). Variables that shift markups, successful instruments in studies of differentiated-
product demand in oligopoly markets (e.g., Nevo, forthcoming), are unavailable in
monopoly cable markets.

Instrumental variables for price come from three variables thought to affect the
marginal cost of providing cable television service(s). The first two, homes passed and
the number of subscribers served by the system’s corporate parent, or multiple system
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TABLE 4 Carriage of Top-20 Program Networks: Post-Act Sample
Any Basic Basic Exp.Basicl Exp.Basic2
Nerwork
ESPN 99% 94% 5% 0%
Cable News Network (CNIN) 93% 81% 10% 2%
WTBS 95% 87% 4% 4%,
USA Network B6% 76% 10% 0%
The Discovery Channel 73% 63% 8% 3%
Top-5 4.46 3.99 38 .09
Nickelodeor/Nick at Nite 58% 53% 5% 0%
The Nashville Network (TNN) 91% 80% 10% %
TNT 3% 62% 9% 2%
MTV: Music Television 35% 31% 4% 0%
The Family Channel 93% B3% 8% 2%
Top-10 7.30 6.51 65 13
C-SPAN-I 25% 23% 2% 0%
Lifetime Television ™% 30% 6% 0%
Arns and Entertainment (A&E) 39% 5% 4% 0%
The Weather Channe| 34% 27% 6% 1%
Headline News {HNN) 28% 19%, 9% 1%
CNBC 12% 10% 2% 0%
Video Hits Onc (VH-1) 22% 19% 2% 0%
QVC Network 3% 31% 1% 0%
American Movic Classics (AMC) 19% 15% 3% 1%
WGN 81% 73% 4% 3%
Top-20 11.22 5.89 1.12 21
Observations 344 k) 60 27

operator (MSO0), proxy for system size ar the local and national level. They capture
differences in marginal programming costs due to differences in bargaining power in
the programming market (Noam, 1985; Chipty, 1995) and are plausibly unrelated to
unobserved elements of cable demand. 1 also include a dummy variable if a system’s
MSO has vertical ties to programming networks. Both Chipty (1993) and Waterman
and Weiss (1996) find that systems tend te favor affiliated networks, at least in part
because they can purchase programming from their affiliates at its true (very low)
marginal cost. Reduced-form regressions generally support the use of these variables

as instruments.'?

4 Among the instruments, affiliation has the greatest explanatory power, followed by homes passed
and total MSQ subscribers. The latter two were occasionally not significantly different from zero.
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6. Empirical specification and resuits

®  Empirical specification. The estimating equations are given by equations (3) and
(4). 1 model the demand for eight cabie services: basic service, two expanded basic
services, and five premium services: HBO, Showtime, the Disney Channel, Cinemax,
and the Movie Channel.+*

The dependent variable in each of the eight equations is a function of the market
share for each service. This is defined as the number of subscribers to that service
divided by the number of homes passed by the cable system, where homes passed is
the number of households accessible by a cable system’s distribution network. This is
a reliable measure of market size, as it defines the set of households available to
purchase cable services from each system.

Because of the sheer number of broadcast, cable, and premium networks offered
by cable systems, permitting a separate effect for each network is impractical. Instead,
for each type of programming, 1 split networks into those permitted a scparate effect
and those permitted a common effect. This unequal treatment refiects the heterogeneity
in value to households of different networks; I tried 10 permit separate effects where
that heterogeneity was greatest. For broadcast networks, distinctions were made be-
tween the first and duplicate networks, both over-the-air and on cable. For cable net-
works, the top-10 or top-20, depending on the specification, were permitted a separate
impact, as were all premium networks considered. See the Appendix for variable def-
initions and further details.

Demographic variables included in the model are the designated market area
(DMA) rank, measuring the strength of the local television market, median income,
the percentage of the population aged 5 to 18, and the percentage of the population
with any college experience. The DMA rank affects demand by proxying for aiternative
sources of entertainment in the local system area. Region and year dummies were also
included, as were expanded service dummies in the basic demand equation.'®

Tabie 5 presents sample statistics for the pre- and post-act samples.

O Results. Alternative specifications. Table 6 presents the results of the demand
model estimated on the post-act sample for two specifications of X,. Each column
presents GMM estimates of the system of eight demand equations using cost shifters
as instruments for price in each equation."”

The columns differ in the number of cable network dummies in demand. This was
the primary dimension over which specification decisions affected the estimation re-
sults. The first column, specification A, presents results where only the top-10 cable
networks separately affect tastes; remaining cable programming networks provide a
common impact. The second column, specification B, expands the choice to 20 net-
works.

The qualitative effects of expanding the specification from 10 to 20 networks are
significant. Tastes for common options generally fall, resulting in negative tastes for 8
of the 20 cable networks and all but one of the premium networks. While negative

15 Only 1.5% of systems in the sample offered a premium service other than the ones included in the
model. Including these offerings did not affect the results.

't This controls for differences in the mean wtility of basic service across systems that do and do not
offer expanded services. It captures the degrading of basic service when expanded services are offered.

7 Not reported here are least-squares regression estimates of the same system. Instrumenting had the
expected effect of increasing (in absolute value) the coefficient on price. Also not reported are alternative
specifications that varied the demographic, control, and broadcast programming variables included in the
maodel.
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TABLE 5 Sample Statistics: Pre- and Post-Act Samples
Pre-Act Post-Act
Obser- Standard  Obser- Standard
Variable vations Mean Deviations vations Mcan Deviations

Dependent variables

log(w,/w,) — SUM {1 ~ log(w,/w,)} 344 13 1.01 344 -.52 232
log(w, /v } 6 11 1.70 60 347 1.38
log(wiw)) i -1.28 .00 27 2.62 1.48
log(w,/w,) 267 -1.03 73 267 -1.15 .65
log(w,/w,) 150 -1.63 96 150 -1.63 17
logtw,iw,) 145 -241 68 145 -2.42 79
logiw, /w.) 114 182 1.04 114 -2.01 72
logiw,/w,) 63 -2.19 90 63 -2.50 .76
Independent variables

Broadcast programming

First over-the-air-networks 344 2.38 1.06 34 2.31 1.08

Duplicate over-the-air networks 344 15 A8 344 .14 A6

First networks not available

over-the-air 344 2.15 99 344 2.38 98
Duplicate networks not available
over-the-air 344 .84 1.32 344 94 1.48

Cable programming

Individual networks — Sec Table 4

Other than top-5 344 7.52 4.58 344 9.49 5.26

Other than top-10 344 5.32 337 344 6.65 4.17

Other than top-20 344 2.06 1.39 344 2.73 1.96
Other channels 344 13.15 B.44 344 13.77 10.34
Prices

P 344 $16.82 $2.48 344 $17.07 $3.22

S 6 $6.98 52.52 60 $5.69 $4.74

LS 1 $5.79 $0.00 27 $4.51 $1.17

Prso 267 $11.02 $1.05 267 $10.52 5.99

Posomtime 150 31112 $1.03 150 $10.49 591

Prunes 145 $9.28 $1.50 145 $8.53 $1.55

) F— 114 $10.67 $1.06 114 59.95 31.05

Pry 63  $11.06 51.16 63 51005 $.87
Demographics

DMA rank 344 62.24 31.49 344 55.17 34,92

Median income (thousands) 344 $29.35 $5.76 344 £20.32 $5.70

% Population aged 5-18 344 21.5% 2.5% 344 21.5% 2.5%

% Population college 344 23.4% 6.2% 344 23.3% 6.1%

Note: b = basic; € = expanded basic I; / = expanded basic II; # = HBO; s = Showtime; ¢ = Cinemax;
d = Disney; t = TMC.
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TABLE 6 Parameter Estimates: Post-Act Sample
Specification
A B
Top-10 Cable Top-20 Cabic
Parameter Networks Estimate Networks Estimate

Constant terms

Basic
Expanded basic [
Expanded basic 1

Basic dummies
Expanded basic |

Expanded basic 11

Broadcast programming

First over-the-air

Duplicate over-the-air

First on basic not availabie over-the-air
Duplicate on basic not available over-the.ar

Oaher programming on basic

Premium programming
HBO

Showtime
The Disney Channel
Cinemax

The Movie Channel

Demographics
DMA rank

% Population aged 518
% Population some college

Median income (thousands)

Control variables
Dummy--1994

Dummy—1995
Northeast region
South region

North central region

5.43
(1.30)
430
(.16}

3.69
.17n

=311
(43)

(66)

-.28
(09)
05
15)
- 06
(09)

(05)
-.01
(.01}

1.74
(.36)
1.23
(.36)
- .06
(.30)
76
(.34)
25
(3%

ki)
(.00}
—.89
(2.84)
1.20
(1.47)
-.05
(.02)

12
(87)
-.43
(87
1.10
(.56)
-1.67
(3%)
~.68
(26

3.53
(1.18)
3.94
(.14}
3.18
(.16)

-3.89
(.38)

-2.29
(.55)

-.19
09)

10
(.14)

-5
(.08)

(05)
-0t
on

A8
30
-.33
(30
-1.32
(.26)
-n
(.30
-§.24
(.30)

.01
(.00)

-.87
(2.68)

(1.40)

-.03
(.02)

- 08
(.78)
—42
.78
79
{.52)
-1.05
(32
-4
(25
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TABLE 6 Continued
Specification
A B
Top-10 Cable Top-20 Cable
Paramete. Networks Estimate Networks Estimate
Price
Price -.35 -.16
(.04) (.04)
Cable programming
ESPN 1.49 .49
30 [.2%)
CNN -1 -.22
(11 L1
WTBS 25 .05
(-16) .18
Usa 25 52
(.15 13
Discovery Channel A2 22
(L] {.09)
Nickelodeon 43 Al
(.15) {14
Nashville -.14 -.37
(.15) {13
TNT -.10 -.26
(8 F5) (.10}
MTV 05 -.04
(.16) (.14}
Family Channel -.33 —.42
(-15) (.14}
C-SPAN-I — 36
(.18)
Lifetime Television —_ —.54
(.14)
Ans & Entertainment — 26
[BL)]
The Weather Channel — 40
(.1
Headline News (HNN) o 41
(13
CNBC — AR
{20
Video Hits One (VH-1) — -.91
(.16)
QVC Nerwork — 20
(.15}
AMC ! — -.37
(-15)
WGN — 1
{.15)
Other cable nerworks .06 .05
.02) (.04}
Objective function value 1.25 1.95
Test statistic: null excluding additional parameters 18.88 130.65
x? critical value, size = .05 11.07 18.31
Degrees of freedom 5 10
J-test of overidentifying restrictions 44797 672.47
Degrees of freedom 42 56
Number of observations 344 344

Standard errors are in parentheses.
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tastes for a network is not inconsistent with economic theory and might be expected
for less popular networks, the results suggest that the model with separate effects for
20 networks may be misspecified. Further, the estimated marginal utility of income, a,
falls considerably (in absolute value), casting doubt on the assumption of exogeneity
for the additional network:.'” The balance of this section therefore analyzes demand
using specification A.

To facilitate comparison with previous models of cable demand, 1 report estimated
own- and cross-price elasticities for a subset of the services offered by cable systems.
The estimated own-price elasticity for basic service is —1.67 and for expanded services
are —66 and —49. Own-price elasticities for premium services range from -2.18 for
the Disney Channel to —2.59 for the Movie Channel. Estimated cross-price elasticities
indicate the importance of the tying requirement in cable demand: while the cross-price
elasticity of basic service with respect to other services averages —.23, the cross-price
elasticity of other services with respect to basic service averages ~1.61. This is an
intuitive result: as the price of basic service increases, the effective price of cach
additional service increases as well. The welfare implications of this restriction on
choice in cable television, and of bundling in general, is a topic of ongoing research
(Crawford, 1999; Coppejans and Crawford, 1999).

To assess the robustness of the results, I consider several specification tests of the
model. First is the J-test of the overidentifying restrictions implied by the moment
conditions. The test statistic and implied degrees of freedom for each GMM specifi-
cation are included at the bottom of Table 6. All are rejected at reasonable confidence
values.'®

To specifically address the logit assumption, I also conduct several Hausman-
McFadden tests (Hausman and McFadden, 1984). These compare the parameter esti-
mates from the unrestricted mode] and a restricted mode! that eliminates clements from
households’ choice sets. If tastes are independent across products, this should not affect
the estimates for the remaining choices. Estimating the model on just the basic and
expanded basic service equations yields quite comparable estimates of the remaining
parameters: the Hausman-McFadden test statistic of 36.64 is lower than the critical
value for a x? distribution with 31 degrees of freedom of 47.73. This suggests that the
heterogeneity assumption embodied in logit demand may not be inaccurate in cable
markets.?

Measuring tastes for cable networks. Table 7 presents expected willingness-to-pay
(WTP) estimates for the networks implied by the specification A estimates. These are
computed by dividing the estimated marginal utility of the network, B, by the marginal
utility of income, @. While not precise, the estimates governing tastes for broadcast
networks are of consistent sign and magnitudes. The addition of an otherwise unavail-
able over-the-air broadcast network reduces expected WTP for cable services by an
estimated $1.04. A comparable network available on cable and not available over the

'* This is perhaps not surprising. For the most popuiar nerworks, identification is driven by the allocation
of networks across services. For less popular networks, identification is also driven by differences in nerwork
carriage decisions. Exogeneity is a more palatable assumption in the first instance than in the second.

 The overidentifying test is an omnibus specification test; as such, there are many reasons why it may
be rejected, and it dossn’t provide a direction to proceed in generalizing the specification. Furthermore, it is
fairly common to reject this test in models of differentiated-product demand on aggregatc data {(¢.g., Nevo,
forthcoming).

» Excluding expanded basic services yields slightly weaker conclusions. Excluding the second cx-
panded basic service yiclds a test statistic of 56,20 (2 critical value (.05) = 43.77). Excluding both expanded
basic services yieids a statistic of 13,38 (y® critical valuc (.05) = 42.56). The rejection in the former case is
perhaps not surprising, given tha identification is driven by the allocation of networks across thesc services.
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TABLE 7 Expected Willingness-to-Pay: Broadcast and
Premium Programming Networks, Specification A
Parameter Estimate
Broadcast programming
First over-the-air -$1.04
(.36)
Duplicate over-the-air £.20
(.56)
First on basic not available over-the-gir -$.22
(.33)
Duplicate on basic not available over-the-air $.54
(2N
Cther programming on basic -5.04
(.03)
Premium programming
HBO 56.41
(53
Showtime $4.52
(I
The Disney Channel =-5.2i
(1.11)
Cinemax $2.81
(91)
The Movie Channel $9]
(1.16)
Cable pregramming
ESPN $5.50
(.80)
CNN -$.39
(.40)
WTBS $.93
(.62)
UsA 591
(.56)
The Discovery Channel $.42
.37
Nickelodeon $1.59
{.57)
Nashville -5.53
(57
TNT =538
(.45)
MTV 5.19
(57
The Family Channel -$1.22
(.64)
Other cable networks - 5.10
07

Note: Standard errors are calculated via the delta method and are shown

in parentheses.
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air has a slight negative effect.?! Duplicate broadcast networks increase expected WTP
for cable services by $.54 if not available over-the-air.

Cable and premium networks have stronger demand effects. Expected WTP for
the top-10 individual cable networks vary from a high of §5.50 for ESPN to a low of
-$1.22 for the Familv Channel. Tastes for networks outside these ten are comparable,
with an expected WTP of $.10 per network. Expected WTP for premium networks
vary from a high of $6.41 for HBO to a low of —8.21 for the Disney Channel.

These results demonstrate that households have different tastes for different net-
works. Further, much of the greatest value is concentrated in the most popular networks.
This has two implications. First, from a modelling perspective, aggregating over tastes
for distinct networks may seriously bias demand estimates both for cable networks in
general and for the services that are bundles of those networks. MTV is decidedly nor
ESPN. Second, as systems that introduced new services disproportionately offered the
most popular networks on these services, the portfolio reallocation by systems in re-
sponse to the Cable Act may have had significant consequences for houschold welfare.
I measure the effects of these changes in the next section.

7. Measuring the benefits of the 1992 Cable Act

®  The principal application of the estimates above is to measure household benefits
from the 1992 Cable Act and the impact on those benefits of portfolio changes made
by cable systems in response to the act.? This section describes the calculation of the
benefit measure used in this article, 1 also discuss the robustness of the welfare measures
to the assumptions underlying the estimated model of demand.

C Expected equivalent variation. Following Small and Rosen (1981), the welfare
effect of changes in the price, programming, and services offered by cable systems in
response to the Cable Act is measured by the expected equivalent variation of the
changes. This is defined as the amount of money required to make households in a
market indifferent, in expectation, between facing the choice set available to them
before the change and facing the choice set available after the change. If changes in
cable choice sets increase household welfare, the expected equivalent variation is pos-
itive. It is calculated as the difference in households’ expected surplus in market n
evaluated at the choice sets offered after and before the change.

For my model, a consistent estimate of the household’s expected surplus in market
n is given by

Jn
S(X,, Dy, pay Ju16) = IOS(Z exp[8;a(X;n, D..,p,.|9)]).
r

where 8,-,, is the estimated conditional indirect utility for each offered combination of
services in market » evaluated at the parameter vector, 6. Sj,, is a function of the prices,
P, and programming, X,, of each of the J, combination of services offered in market

I The first effect 15 expected, as over-the-air broadcast networks are a competitive aliernative to cable,
The second is somewhar surprising given cable's waditional role of providing broadcast networks m arcas
where they arc not otherwise available,

271 focus on houschold {consumer) welfare, as the goal of the act was te protect consumers from cabie
system market power. The act surely affected producer welfare (profits) as well. The calculations presented
here do not capture these effects.
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n, as well as demographic features, D,, of the market and control variables. The ex-
pected equivalent variation is then just

EV = S(X, D}, pl, J1}) — S(x2, D2, p. J°|6). (5)

where 0 and 1 index the initial and final vectors of prices, programming, services, and
demographic and system characteristics.

To aid interpretation of the expected welfare effects, I also consider the reduction
in the price of pre-act basic service that would yield the equivalent welfarc change.
The principle is the same as for income changes: 1 measure the hypothetical change in
the initial price of basic service that would be requited for households to be indifferent,
in expectation, between two cable choice sets. This calculation permits a comparison
of the benefit associated with the Cable Act to an eguivalent reduction in the price of
cable service, holding constant the service and programming offered before the act.
Following Trajtenberg (1990), this price change is implicitly defined by A in the fol-
lowing equation:

EV = S(X°, DS, p° (1 + &), J2]8) — S(x2, D, po, J2| 6),

where each of these variables is defined above, EV is calculated from the equation
above, and A implicitly measures only changes in the price of basic service.

To consider the benefits of the 1992 Cable Act, I conduct several simulations. I
first establish a benchmark measure of the potential benefit to households from the
Cable Act. 1 do so by fixing the services offered, the programming offered on those
services, and the prices for all but basic and expanded basic cabie service at their pre-
act values. I then evaluate the expected equivalent variation associated with both a 10%
and a 17% reduction in the price of all basic and expanded basic cable services. Since
these were the price reductions mandated by the FCC, they provide an estimate of the
potential gain 1o households from the act if systems had been prohibited from changing
the nature of any offered cable services in response to the act, save to reduce their
prices.

Given these benchrnark measures, I next evaiuate the expected equivalent variation
from the actual price and portfolio changes implemented by systems in response to the
act. This is computed by calculating the change in expected households’ surplus using
for comparison the actual choice sets facing households after and before the act. This
provides an estimate of the expected realized gain to houscholds given the new ser-
vices, new programming, and new prices offered by systems,

0 Results. Table 8 indicates that the difference in the benchmark and realized mea-
sures is substantial. While a 10% (17%) price reduction would have yielded, in expec-
tation, a welfare gain of $1.18 ($2.22) per household per month, in practice 1 estimate
a welfare gain of at mast $.03 per household per month.?* Equivalently, while house-

3 The surplus calculations must be done with respect to some measure of household tastes. These are
represented by 8 I usc tastes for conternporary, post—Cable Act cable service in all calculations. Fisher and
Shell (1972) argue that this is the appropriate choice for policy analysis.

2 There is significant variation in this value due to imprecision in the parameter estimates. The reported
standard errors were calculated via a bootstrap procedurc using 10,000 simulations. For cach simulation, a
sample vector of parameters was drawn from the asympiotic distribution given in specification A and the
average expected equivalent variation calculated. Reported are the mean and standard error of that average
across the simulations.
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TABLE 8 Expected Household Welfare Gain and Equivalent Price Change
Component  Component Total Total
Change in Choice Set Welfare Gain Change in P, Welfare Gain Change in P,

Benchmark changes

10% reduction i price of pre- $1.18 —14.2%
act basic and expanded basic (2%
services

17% reduction in price of pre- §2.22 -17.2%
act basic and expanded basic (40)

services
Realized changes

Attributable 10 systém responses to the cable act:

Changes in prices -5.97 8.6%
{.02)
Introduction of new services $.67 ~5.6%
(.10
Addition of programming 1o $.36 -2.1%
new and existing services (.22)
Reatlocation of programming + -5.01 -9% = $.03 0%
across services (.08) 17
Other changes
Changes in demographic and - -$.70 4.9% = -$.69 4.9%
contro] vanables (2.15) (2.18)

Note: Reported standard errors are bootstrap estimates based on 10,000 simulations.

holds could have expected benefits equal to a basic service price decrease of 14.2%
{17.2%), in fact expected benefits yiclded at best no change in cable prices.

What was the source of these differences? Was it the introduction of new, unreg-
ulated services? Or the reallocation of programming across services? Or was it a pure
price effect? To address these questions, 1 decompose the expected equivalent variation
associated with the observed changes in cable choice sets into several components:
those due to (1) changes in prices, (2) the introduction of new services, (3) the addition
of programming to new and existing services, (4) the reallocation of existing program-
ming across services, and (5) demographic and contro! variables (primarily year ef-
fects). In each case, I calculate the expected equivalent variation from the change in
that component of the vector, (X,, D,, p,, J,), via equation (5). The balance of Table 8
presents the findings.,

The results indicate that several factors were responsible for the loss in household
welfare from the Cable Act. The largest effect was due to the increase in cable prices
documented earlier. Controlling for changes in system programming and services, the
simple fact that prices did not fall considerably limited household benefits of the act.
By contrast, system service introductions actually increased houschold welfare over
the period, as did increases in programming offerings on new and existing services.
The reallocation of programming was of negligible aggregate importance. Aggregating
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these four components yields the reported conclusion: there was little if any increase
in household welfare from the Cable Act.*

The final row in Table 8 reports the change in household welfare from changes in
demographic and control variables, dominated by the year fixed effects estimated in
Table 6. Controlling for the other characteristics of offered cable services, the basic
service demand curve shifted inward in 1994 and 1995. It is an open question whether
to attribute these effects to the Cable Act. One possible explanation of the shift is
unobserved growth in subscribers 1o direct broadcast satellite (DBS) systems. This
would increase the utility of the outside good at the expense of all cable services and
should not be attributed to the Cable Act. As DBS became viable late in the sample
period, however, it is unlikely to be driving the results.? Instcad, the shift plausibly
reflects widespread dissatisfaction with systems’ responses to the act (e.g., wholesale
changes in programming lineups, lack of price decreases, etc.)*’ As these explanations
are outside the model, however, I do not explicitly atrribute them to the Cable Act.
Instead, I conclude that estimated household benefits were no greater than that reported
above.

O Discussion. Recent research in modelling differentiated-product demand has called
into question the robustness of welfare estimates from models of logit demand (Pakes,
Berry, and Levinsohn, 1993; Petrin, 1999). Moreover, the sample selection required to
estimate the model casts doubt about the generality of these results. I address these and
reiated concerns in this subsection.

A primary concern discussed in the welfare measurement literature is the mea-
surement of the benefits of new goods. Since market shares for new goods are often
small at introduction, the model explains purchases by large values of ¢, unobserved
tastes for the good by household i idiosyncratic to product j. These tastes imply very
high and inelastic demand at low quantities and can iead to implausibly high welfare
benefits of the new good.?® Another concemn is implausibility of substitution patterns
induced by the independence of € across alternatives.

In practice, these concerns are moderated in the case of cable. First, the market
share of new goods introduced by systems (expanded basic services) were high, im-
plying that the set of valuations required for purchase are drawn from a larger region
of the € distribution. Furthermore, while logit welfare measures of new goods can be
troublesome, their use in measuring the benefits of changes in characteristics of existing
goods can provide reasonable results. Of course, substitutability patterns must be ad-
equately described by logit demand, something weakly supported by the data. Most
important, however, the welfare benefits of new services are only one part of the change
in household welfare from the Cable Act. An upward bias in this measure only strength-
ens the conclusion that consumers benefited little if at all from the act.

» One can reject the nuil hypothesis that the benchmark (10%) and actual equivalemt variation from
these changes have equal means {test statistic = 9.41, ¥? cntical value (.05) = 3.84).

% DBS debuted in 1990 with PrimeStar, a wholly-owned subsidiary of cablc companies. A more com-
petitive alternative did not arise until DirecTV entered in June 1994. While demand for DirecTV grew
quickly, subscriptions reached only 1 miliion by the end of the sample peried considered here, less than 1%
of total U.5. households.

T Agpregate subscription declines in 1994 and 1995 are a frequently cited example of the Cable Act’s
lack of success in achieving consumers’ imerests (c.g., Hazlett and Spitzer, 1997),

» For example, Petrin (1999) finds that if one estimates a logit demnand system for passenger auto-
mobiles, purchasers of minivans need to bc compensated $7,400 on average for their Joss of the option to
purchase an $8,700 vehicle.
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Related research by Nevo (2000) focuses on the role of unobservable demand
factors in welfare measurement.” Implicit in the welfare calculations above is the
assumption that £ is constant across observed changes in choice sets. If it varies with
such changes, as for instance with the introduction of new services and programming.
conditioning on this higher (unobserved) utility will tend to underestimate the benefits
of the Cable Act, This 15 why I permit distinct effects for the most popular programming
networks: these were the networks most likely to be added by sysiems. Among other
time-varying unobservables, most have plausibly negative cffects (c.g., the consumer
dissatisfaction previously discussed, unobserved must-carry effects, etc.) and would
iower the reported benefits.

Finally, extrapolating the findings for the sample of cable systems considered here
10 the population at large requires some caution. To the extent that my dataset under-
samples relatively large, urban cable systems, my results may underestimate overall
household benefits from the act. To estimate the magnitude of this effect, I regressed
the expected equivalent variation on exogenous characteristics of the system and the
market. Increasing the size of the systems in the sample by 4,000 to the population
average could increase expected houschold benefits by $.16.% An increase by 30 in a
system's television market ranking could have a comparable effect. It is therefore un-
likely that sample selection accounts for the estimated difference between the bench-
mark and realized gains.

8. Conclusion

®m My purpose has been to assess the benefits to houscholds from the 1992 Cable
Act. ] introduced a model of demand for each of the services offered by cable systems
built from tastes for the particular programming nctworks offered on those services.
The model accommodates changes in services, programming, and prices of the type
implemented by systems in response to the act.

The estimation results indicate that many of the most popular programming net-
works offered by systems are also the most valuable. For all types of programming,
expected WTP for different networks varies widely, underlining the importance of
treating each separately in a model of cable demand. With respect to the Cable Act,
while regulations mandated price reductions of 10-17% for cable services, observed
system responses yielded at best no change in household welfare. Post-act changes in
cable prices are responsible for most of the difference.

These results have several implications for regulation in cable television markets.
First, despite the considerable costs associated with regulation, I find no evidence of
benefits to houscholds from the 1992 Cable Act. Of greater importance, however, are
the implications for further cable regulation. Cable systems control many aspects of
their services: what programming to offer, how to bundle that programming into ser-
vices, and how to price those services. The results suggest that one should carefully
consider the product and price responses of systems to further regulations, and that
alternative policies promoting competition in multichannel video programming markets
may prove more effective at increasing household welfare in cable markets.

Appendix

8 This Appendix describes the data preparation and variable definitions used in the article. As described
in Section 3, most of the data come from a database maintained by Warren Publishing for use in its annual
Television and Cable Factbook (Television Digest, 199]1; Television Digest, 1996).

# 1 am grateful to the Editor and an anonymous referec for highlighting this issue for me.
3 Caution is required, as such a regression is most useful as a descriptive device. Out-of-sample fore-
casting could be maccurate.
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The Factbook data were supplemented with information from threc additional sources. First, to account
for data of different vintages, | deflated all Teported Factbook prices by the Consumer Price Index for
nondurable consumption for the month corresponding to the reporting daic. I chose this index because cabic
service constitutes a discretionary purchase whose real price should reflect the growth in prices of similar
goods. The reference date chosen was September 1992, the benchmark date implemented by the Cable Act.

Second, 1 constructed » mcasure of over-the-air broadcast network availability from the Amcrican
Research Bureau's listing of “significantly viewed™ television stations from December 1986 {Television
Digest, 1987). This listing provides the identities of broadcast signals availabie to all households in a county.
While somewhat dated, growth in broadcast signals was moderate in the late 1980s and early 1990s, and
this measure is superior to the alternative of omitting the impact of over-the-air broadcast signals on cable
demand.

In the econometric specification, | separated stations by the six principal types of broadcast networks
available in local markets: ABC, NBC, CBS, Fox, indcpendent stations, and public stations. For networks
of cach type, both over-the-air and on cablc, | noted the first network in the market and the number of
duplicarive networks. The incremental service provided by cable was then defined as the cabic magnitude
less the over-the-air counterpart. Other specifications were considered but yiclded qualitatively similar results.

Finally, 1o avoid confounding heterogeneity in tastes and costs across markets, systemn characteristics
reponted in the Factbook were supplemented with demographic features of the system’s county of service.
These were obtained for 1990 from the County and City Compendium (Slater Hall Information Products,
1993). Seiected for inclusion were variables thought to impact the demand and cost of providing cable service
that have becn used in previous studics of the industry.

The four data sources were merged at the county level. This was the most dewiled level of geographic
aggregation available for all the systems in the sample.

Table Al compares some summary statistics for systems in the sample versus the population of U.S.
cable systems (NCTA, 1993). The systems in this analysis arc smaller than the average cable system and arc
more likely 10 offer premium services. Market share of basic service tends to be higher than the national
average, but premium subscriptions tend to be Jower. Prices for basic and premium services are comparable.
The share of revenue earned by basic services is overestimaied, due largely to the absence of equipment and
pay-per-view information for the systems in the sample. These findings imply that relatively large, urban
cable systems were disproportionately dropped in the data preparation. 1 assess the implications of this
conclusion in the discussion of the results.

TABLE Al Comparability of Sample Data with Population of
Cable Systems: Post-Act Sample
Variable Sample Data  Population Data

Homes passed 3915 ~8,195
Market share, basic service 65.7% 61.0%
Incidence of premium services 100.0% ~75.6%
Pay units per basic subscription 45 .79
Price, basic services $17.08 $18.85
Average price, premium services $10.27 $10.17

Revenue shares:

Basic revenuc 70.8% 57.0%
Other revenue 11.3% 19.0%
Premium revenue 17.9% 24.0%

Population Source: NCTA (1993). Pay units are defined as the total of
all subsctiptions 10 premium services in cach market. Other revenue is
defined as revenue from expanded basic services, pay-per-view services,
equipment sales, etc. In the sample data, only the revenue from expanded
basic services is available.
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MYTH #5. "Everybody loves satellite.”

The percentage of customers who disconnect their service each
month is higher in DBS households than the comparable number for

cable households®. These losses are especially telling considering
that when satellite subscribers move, they generally can take their
satellite dishes and service with them. This trend would suggest that
some subscribers aren't as enamored with their service as the satellite
hoopla suggests. Many retuming Cox customers say they ditched their
dishes because of the availability of Cox Digital Cable. They cite the
fact that digital cable offers virtually the same number of channels at a
comparable price, with the added benefit of receiving all local channels
and hooking up standard cable service on additional TV sets for no
extra charge. In addition, Cox customers who purchase multiple
services, including Cox Digital Telephone and high-speed Internet
access, can save even more money each month. [Back to the myths]

4 Source: Churn data raported by Cox Communications, DirecTV snd Dish Network for first and second quarters
2001,

Customer Service | Search Cox.com ] Yellow Pages

Copyright 1998-2002 Cox Communications, inc. AL RIGHTS RESERVED. Piease read our Visitor
Agresment snd Policies .
Click here to view EEQ Public File Reports
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Investor Center COX COMMUNICATIONS ANNOUNCES ONE MILLION
Press Room *‘BUNDLED' CUSTOMERS
For Your School

ATLANTA - Cox Communications, Inc. (NYSE: COX) announced
today that 1 million Cox customers now subscribe to a "bundie” of
multiple services. The company defines a bundle as two or more of
its communications and entertainment services - cable TV, high-
speed Internet and digitai telephone - delivered to a single
customer.

"We are thrilled to surpass this highly significant milestone for our
bundled services," said Jim Robbins, President and CEO of Cox
Communications. "Our success with delivering the bundle clearly
demonstrates that customers want choice and convenience and
they trust Cox to provide high-quality, reliable services. We take
great pride in our ability to offer customers one-stop shopping for
their communications and entertainment needs."

Cox first began offering multiple services in selected markets in
1997 and today more than 15% of customers company-wide
subscribe to the bundie, an 80% increase over the last year. In
Coex's Orange County and Omaha operations, where bundled
products have been offered the longest, 40% of customers
subscribe to the bundie. in those locations, approximately 1 in 10
take all three services from Cox, and over 50% of customers have
multipie RGUs.

In markets where Cox Digital Telephone is available, 23% of
customers buy a bundie. In the last 12 months, the number of
customers subscribing to all three products has increased by 165%.
in addition, digital penetration among these customers has grown
from 48% in 2000 to 60% today.

"The best news is that customers who buy a bundie seem to be
very satisfied customers,” said Joe Rooney, Vice President of
Marketing. "Churn among bundied customers is 33 to 50% less

file://A\Backup%20t0%20Slide%20#59.htm : 7/10/2002
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™an nat or single proauct cCUstomers.”

Eariier this year, Cox began offering even more choice to bundled
customers in select markets. With Cox's flexible statement,
customers who subscribe to more than one service have a choice
of receiving single or multiple billing statements. Cox is the first
major communications company to offer customers this kind of
choice on a large-scale.

Cox Communications, a Fortune 500 company, serves
approximately 6.2 million customers nationwide, making it the
nation's fifth largest cable television company. A fuil-service
provider of telecommunications products, Cox offers an array of
services, including Cox Cable; local and long distance telsphone
services under the Cox Digital Telephone brand; high-speed
Internet access under the brands Cox@Home, Road Runner and
Cox Express; advanced digital video programming services under
the Cox Digital Cable brand; and commercial voice and data
services via Cox Business Services. Cox is an investor in
telecommunications companies including Sprint PCS and
Excite@Home, as well as programming networks including
Discovery Channel and The Learning Channel. More information
about Cox Communications can be accessed on the Internet at
WWW.COX.com.

iH#
CONTACT:
Erin Tallis

Manager of Public Relations
404/843-5854

Laura Oberheiman
Manager of Corporate Communication
404/269-7562

Customer Service | Search Cox.com | Yeliow Pages

Copyright 1998-2002 Cox Communications, Inc. ALL RIGHTS RESERVED. Please read our Vislior Agresment
Click here to view EEO Public File Reports
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Stcoss” Why Cox Is Leading Cable's Comeback

F
ﬁ Bundling video, Net, and phone service is grabbing new subscribers and  Create / Cv
Economy & Oonds helping it fend off satellite and phone companies Launch Pop
Stock Lokt
.. A few years back, most people thought the cable - Printer-F
- companies couldn't survive in the Digital Age. ~ E-Mail This Story Enter name

- Best known for terrible customer service and
high prices, they began losing ground in the late  -Fi ies Like Thi
'90s 1o satellite competitors such as DirecTV and
EchoStar, which delivered far more channels via
digital video than cable could supply over its

analog lines. Since 1999, the satellite companies £ Kim ?
have won four out of every five new video Comorate Crooks: Fightin'
subscribers, according to the National Cable Words for Bush
Television Assn. (NCTA). Blackpeol on the Recks
What perventage of Should Giants Rule the Defense
businesses were cyber | But there are signs now that some cable &e?
Sttackad in 20017 companies are getting it together. With their Genhzrat, ’A Legiimate Flection
5% c30% networks newly upgraded for high-speed digital e _ _
b 5% d.50% traffic, cable companies are beating out phone ~ fies5eekina Satetv n
e SeatfTHE) M| and satellite providers by offering consumers Only s Feu B

packages of services, including digital video, Law'
high-speed Internet access, and local-phone

r Servi . Too Man: n i
Contact Us SCTVICE.
Advenising Eoreign Tourigts Miss the Bus
Media Kit .
Special Ad Sections At the forefront of the comeback is Atlanta- Being Picky about Junk
Pemnissions & Reorns  Dased Cox Communications (COX ). The 5tock  a pusic Sector Boostfr
Marketplace had a 17% runup in December as investors ;
abandoned satellite companies because of fears  wnat Wi Happen 1o Vivendis
they may be hitting the saturation point. But Goodies?
since then, Cox's share price has remained flat, + More Heaglines

hovering around $45. With analysts' 12-month
target prices ranging from $43 to $59, Cox is
again becoming more attractive for long-term investors.

sOLID GROWTH. "Cox is one of the blue-chip names in the cable

industry," says Jeffrey Wlodarczak, an analyst with investment firm
CIBC World Markets. The nation's fifth-largest cable service, Cox has
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one of the country's most advanced networks, having spent $2.2 billion on

upgrades last year.

Cox also has a reputation as a successful marketer of new services. ‘
According to Wlodarczak, potential competitors -- including satellite

providers and local-phone companies -- aren't nearly as aggressive in t
Cox's markets as they are elsewhere. Satellite penetration is 8% in Cox's I

service areas, vs. 14% to 15% in other cable companies’ markets. Phone
companies, too, seem reticent about rolling out new offerings in Cox
territory. Both BellSouth and SBC are bailing out of earlier forays into
video services.

Cox also saw its subscriber rates in new services grow steadily in 2000. In
total, Cox won 910,000 new customers for Internet access, phone service,
and digital video last year. These new services will be crucial to cable
companies' future growth since the market for regular analog video is
almost saturated. About 80% of U.S. homes that pay for TV service get it
through cable. Cox conservatively estimates it can add 1.1 million or so
more new customers in 2001, despite the economic slowdown..

MONEY IN THE BANK. But the biggest reason analysts are content with Cox
is its impressive growth in operating cash flow (OCF) -- the cable
industry's vital measure. Cox, which reported earnings last week, saw
10% pro forma OCF growth for 2001 and expects that figure to rise to
13% or 14% in 2001.

Cable companies are valued based on OCF growth rather than earnings
per share because of the industry's high depreciation costs. Since 1996,
the cable industry has spent $42 billion to build out its networks,
according to the NCTA. True, those depreciation charges reduce net
income -- but because growth forecasts are strong for cable's new
markets, OCF growth is the key. Cox expects to report OCF above and
beyond its expenses -~ free and clear money in the bank -- in 2003.

Almost as important is the general state of the cable industry. Today,
cable companies not only have digital service in most of their markets but
they can offer something satellites can't: high-speed two-way Internet
access. Satellites are one-way transmitters, meaning they can send data to
a consumer, who cannot send any back.

To offer high-speed Internet access, digital broadcast companies will need
to launch a new generation of satellites that allow two-way
communication. That's not likely to happen anytime soon. In the past
year, high-profile satellite companies Iridium and ICO have gone under,
and GlobalStar is flailing. "Investors have been burned, and pumping
more money in is not without risks,” says one industry source, who adds:
"It will take a while for the satellite industry to launch new satellites and
come up with a good product.”

BULK SAVINGS. At the same time, Cox and other cable companies are the
first to offer truly bundled services -- packages that allow customers to
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buy more than one service from the same company. For example, you
might get your video and high-speed Net access from your cable company
instead of obtaining TV from one source and Internet access from
another. The advantage is in the potential discounts. "Bundied services
are great for customers because the more you buy, the more you save. It's
the same reason you go to CostCo or Walmart: People love to get a deal,”
says Merrill Lynch analyst Stuart Rossmiller.

Bundled services are central to Cox's competitive strategy. Starting
midyear, the company will offer "aggressive” discounts for customers
who buy more than one service. Even without the price incentive, the
concept of bundled services seems to be catching on. In 2000, Cox
reported that the number of customers ordering more than one service
doubled, up from 6% to 12%. In California's Orange County, one of Cox's
key markets, 35% of customers subscribe to more than one Cox service.
In Omaha, 30% take advantage of bundled services.

With the one pipe running into the home, Cox earns fees for Net access,
video, even telephone -- instead of just traditional video. Bundled services
also help reduce customer churn. "It's always easier to retain a customer
than steal one because customer inertia is a powerful force," says
Rossmiller. Although reliable statistics are lacking, Frank Loomans,
Cox's vice-president for finance, says: "There is clear evidence that
bundled services provide stickiness."

STATIC AHEAD? Still, the picture isn't all golden. While cable has been
historically recession-proof -- the last thing consumers cut back on is TV
watching -- the new services may not prove as stalwart. Cox management
is being particularly cautious about tooting its own horn. Loomans says
while the company has seen no slowdown in data services -- "the Internet
is almost a necessity now" -- digital-cable services couid be a weakness.
"Digital is just more video, and a slowdown in at-home entertainment is
pretty regular in a recession,” he warmns.

Analysts are more sanguine. True, the stock might see a slight drop for
the first and second quarters if digital-cable numbers don't meet
expectations. But the first quarter is traditionally slow in the cable
business because, after the Christmas spending blowout, consumetrs are
usually less keen to purchase new subscription services. Betting on a gain
of 10% to 20% in Cox's stock over one year might not be a great return in
boom times, but it's pretty respectable in a downturn.

With cable companies poised to be the first to deliver and cash in on
bundled services, there's room for a lot more growth over the next 24
months to 36 months. As the economy falters, a solid stock like Cox's
may be just what investors have in mind.

Black writes about technology for BW Online in New York
Edited by Beth Beiton
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Cabled and Non-Cabled Housing Units

DMA Comparisons
2000
Housing Units
Noa-Cabled Cabled Total
Count
(a) (b) ©
(ayHb)
Top 20 DMAs 1,050,185 48,697,424 49,747,609
Bottom 20 DMAs 73,875 862,759 936,634

Note: Counts limited only to observations for which complete
Z1P Code and DMA information were available.
This analysis assumes that U.S. Census Bureau
Zip Code Tabulation Areas (ZCTAs) are equivalent to
U.S. Postat Service Zip Codes.

Sources: Nielsen Media Research data for zip codes by DMA, file

titied "dmazip0102.xls" received January 18, 2002,

MediaPrints file titled "MediaPrints_Zipcode_03262002.csv"
received on April 18, 2002,

U.S. Census Zip Code Tabulation Areas (ZCTAs) demographic
data, file titled "ZCTAS5.txt", downloaded from U.S. Census
Bureau at www. census.gov on April 15, 2002,




Cabled and Non-Cabled Housing Units

DMA Comparisons
2000
Housing Units
Non-Cabled Cabled Total
Percent
(a) (b) ()
(a)yHD)
Top 20 DMAs 2.11 % 97.89 % 100.00 %
Bottom 20 DMAs 7.89 92.11 100.00

Note: Analysis limited only to observations for which complete
ZIP Code and DMA information were available.
This analysis assumes that U.S. Census Bureau
Zip Code Tabulation Areas (ZCTAs) are equivalent to
U.S. Postal Service Zip Codes.

Sources: Nielsen Media Research data for zip codes by DMA, file
titled "dmazip0102.xis" received January 18, 2002.
MediaPrints file titled "MediaPrints_Zipcode_03262002.csv"
received on April 18, 2002.
U.S. Census Zip Code Tabulation Areas (ZCTAs) demographic
data, file titled "ZCTAS.txt", downloaded from U.S. Census
Bureau at www.census.gov on April 15, 2002,




Cabled and Non-Cabled Housing Units

This analysis assumes that U.S. Census Bureau Zip Code Tabulation Areas (ZCTAs}

Units
Nos-Cabled Cabled Total
{Pereeat)

(a) ®) ()
02 % 958 % 100.0 %
17 983 100.0
0.7 993 100.0
00 100.0 100.0
07 99.3 100.0
0% 9.1 1000
0.7 99.3 100.0
4.8 95.2 100.0

194 806 100.0
0.0 100.0 100.0
20 98.0 100.0
16 98.4 100.0
38 96.2 100.0
36 96.4 HO.0
03 967 100,90
4.1 959 100.0
0.2 998 100.0
ER| 96.9 1000
3.1 96.9 100.0
0.1 999 100.0
08 99.2 100.0
68 932 100.6
52 94 8 100.0
0.0 100.0 §00.0
40 96.0 1000
25 97.5 100.0
13 987 100.0

18.6 814 1600

13.7 863 100.0
4.6 954 100.0

19.7 80.3 100.0
1.8 G982 100.0

£9.1 R0.9 100.0
3.5 96.5 100.0
74 92,6 100.0

302 69.8 1000
47 8953 106.0
39 96} 100.0
g3 917 100 0

147 g3 100.0

by DMA
2000
DMA Rank DMA Name
Iep 20 DMAS
1 NEW YORK
2 LOS ANGELES
3 CHICAGO
4 PHILADELPHIA
5 SAN FRANCISCO-OAK-SAN JOSE
6 BOSTON (MANCHESTER)
7 DALLAS-FT. WORTH
8 WASHINGTON, DC (HAGRSTWN)
9 ATLANTA
10 DETROIT
11 HOUSTON
12 SEATTLE-TACOMA
13 MINNEAPOLIS-ST. PAUL
14 TAMPA-ST. PETE (SARASQOTA)
15 MIAMI-FT. LAUDERDALE
i6 PHOENIX
i7 CLEVELAND-AKRON (CANTON}
18 DENVER
19 SACRAMNTO-STKTON-MODESTO
20 ORLANDO-DAYTONA BCH-MELBRN
Botiom 20 DMAs
191 LIMA
192 CHARLOTTESVILLE
193 BUTTE-BOZEMAN
194 LAREDC
195 EUREKA
196 MANKATO
197 CHEYENNE-SCOTTSBLUF
198 COTTUMWA-KIRKSVILLE
199 SAN ANGELO
200 CASPER-RIVERTON
201 BEND, OR
202 ZANESVILLE
203 FAIRBANKS
204 VICTORIA
205 PRESQUE ISLE
206 JUNEAU
207 HELENA
208 ALPENA
209 NORTH PLATTE
210 GLENDIVE
Note: Counts limited only 10 observations for which complete ZIP Code and DMA
information were available.
are equivalent to U.S. Postal Service Zip Codes.
Sources:

Nielsen Media Research data for zip codes by DMA, file titied "dmazip0102 xis"

received January 18, 2002

MediaPrints fiie titled "MediaPrints_Zipcode_03262002.csv" received on

Apnl 18,2002,

U.S Census Zip Code Tabulation Areas (ZCTAs) demographic data, file titied
"ZCTAS1xt", downloaded from UJ.S Census Bureau at www.census gov on

April 15,2002



Cabled and Non-Cabled Housing Units

by DMA
2000
Hoasing Units
DMA Rank DMA Name Non-Cabled Cabled Totsl
{Count)
) @ ® ©
Top 20 DMAS
1 NEW YORK 18,148 7.806,42% 7.824,577
2 LOS ANGELES 96,552 5,464,295 5,560,847
3 CHICAGO 23,692 3,508,631 3,533,323
4 PHILADELPHIA 1,473 3,072,233 3,073,706
. 5 SAN FRANCISCO-OAK-SAN JOSE 17,557 2,496,431 2,513,988
6 BOSTON (MANCHESTER) 21,840 2,494,064 2515904
7 DALLAS-FT. WORTH 15,164 2,224 499 2,239,663
8 WASHINGTON, DC (HAGRSTWN) 106,501 2,135,010 2.241,51)
9 ATLANTA 390,260 1,626,510 2.016,770
10 DETROIT 570 1,998,156 1,998,726
11 HOUSTON 38,245 1,887,409 1,925,654
12 SEATTLE-TACOMA 28,755 1,754,138 1,782,893
13 MINNEAPOLIS-ST. PAUL 64,594 1,627,409 1,692,003
14 TAMPA-ST. PETE {SARASOTA) 64,804 1,759,218 1,824,022
15 MIAMI-FT. LAUDERDALE 5,141 1,639,837 1,644,978
16 PHOENIX 67,149 1,584,597 1,651,746
17 CLEVELAND-AKRON {CANTON) 3,686 1,643,529 1,647,215
8 DENVER 44,527 1,408,033 1.452.560
16 SACRAMNTO-STKTON-MODESTO 40,239 1,277,758 1,317,997
20 ORLANDO-DAYTONA BCH-MELBRN 1,288 1,288,238 1,289,526
Bottom 20 DMAs
151 LIMA 500 64,918 65,418
192 CHARLOTTESVILLE 4,170 57,288 61,458
193 BUTTE-BOZEMAN 3519 63,729 67,248
194 LAREDO 0 60,857 60.857
195 EUREKA 2,663 63,926 66,589
196 MANKATO 1,558 61,264 62,822
197 CHEYENNE-SCOTTSBLUF 742 55,623 56,365
198 OTTUMWA-KIRKSVILLE 11,013 48,046 59,059
195 SAN ANGELC 8.593 53,946 62,539
200 CASPER-RIVERTON 2,625 54,599 57,224
201 BEND, OR 10,689 43,438 54,127
202 ZANESVILLE 665 36,354 3109
203 FAIRBANKS 8.927 31742 46,669
204 VICTORIA 1,144 3on 33115
205 PRESQUE ISLE 2.801 34,866 37.667
206 JUNEAU 9,783 22,593 32376
207 HELENA 1,292 26,363 27,655
208 ALPENA 1,023 24978 26,001
205 NORTH PLATTE 1,450 16,081 17,531
210 GLENDIVE T8 4,177 4,895
Note: Counts limited only 1o observations for which complete ZIP Code and DMA information were available.
This analysis assumes that U.S. Census Bureau Zip Code Tabulation Areas (ZCTAs) are equivalent to
U.S. Postal Service Zip Codes
Sources: Nielsen Media Research data for zip codes by DMA, file titled "dmazip0102 xls”

received January 18, 2002

MediaPrints file titled "MediaPrints_Zipcode_03262002 ¢sv" received on

April 18, 2002

U 8. Census Zip Code Tabulation Areas (ZCTAs) demographic data, file titled

"ZCTAS ixt”. downloaded from U.S Census Bureau at www.census.gov on

April 15,2002




